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TABLE 16. Withdrawals Due to Adverse Events - All Patients

. Relatioaship
Patient Swudy Day Study Day Drug
Ceater Number Age, Sex Advesse Event “b’M of Onset Discontisued Outcome

7yr.F Possible Rheumatic Fever™  Unlloely

9
19mo, F  Otitis media Definitely not 12
Syr,M  Oitis media Defnitely sot . 18
11'yr, M Otitis media, sinasitis Defiitely mot 17
6yr, M  Oxitis media Definitely pot 7
10y, M  Sipusitis Definitely not 16

- B33 s 2 Yoy Fas Debrydration s misma - coc Definitely @0t=

3 2 8y F Stomach cramps, nauses Possibly

4 21 2yr, M Smashed thumbd Definitely not

10 . 33 10yr. F  Urinary tract infection Defnitelymot - - L
10 47 S yr, F  Otitis media Definitely ot

1 9 2y, F  Sinusitis, coojunctivitis Unlikely

12 € Syr, M Impetige Defnitely not

S As assessed by the investigator

¥ Serious adverse event

€ Preferred term: infection

63.1.11. Clostridium difficile-Associated Diarrhea

No patients discontinued treatment for diarrhea, therefore, none were tested for
C. difficile.

632. Physical Examinations®

A review of the physical examinations performed at baseline, TOC, and LTFU showed
no adverse findings associated with any treatment group.

®  Appendix C.55, Median Changes in Vital Signs

ONCLORRYPAIELHSED
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MEDICAL OFFICER’S AND STATISTICIAN'S REVIEW

PIHIARYNGITIS/TONSILLITIS-PEDIATRIC
PROTOCOL 983-56
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NDA $0-739 (CEFDINIR) PIHIARYNGITIS/TONSILLITIS-PEDIATRIC

7 MG/KG BIDXSD VS. MEDICAL OFFICER'S AND STATISTICIAN’S REVIEW
PEN VK 10MG/KG QIDX10D -~ PROTOCOL 983-86
APPENDIX P56
TABLE 20. Summary of Markedly Abnormal Laboratory Valyes More
Abnormal at the First Posttherapy Visit Than at Baseline
Excluding Site 5*
— [Number (%) of Patients})
Direction of Cefdinir Penicillin
Parameter Change N=2I1 N=214
Hematology )
Hematocrit Decrease 0 (0.0) 1 (0.5)
Platelets Increase 1 (0.5) 0 (0.0)
White Blood Celis Decrease ©1(0.5) 0 (0.0)
Increase 3 (14 . 3049
Polymorphonuclear Leukocytes Decrease 0 (0.0) 0 (0.0)
Increase LR vX )y 3049
Lymphocytes Decrease 3149 1 (0.5)
Eosinophils _ Increase 0 (0.0) 0 (0.0)
Blood Chemistry
Alkaline Phosphatase Increase 2 (1.0) 2 (0.9)
Bilirubin Increase 1 (0.5) 0 (0.0)
LDH Increase 4 (19 4 (1.9
AST Increase 1 (0.5) 0 (0.0)
Sodium Decrease 1 (0.5). 0 (0.0)
Potassium Increase 2 (1.0) 349
Total Protein Increase 1 (0.5) 0 (0.0)
Phosphorus Increase 2 (1.0) 0 (0.0)
Bicarbonate Decrease 2 (1.0) 0 (0.0)
Urinalysis
Urine Protein Increase 2 (1.0) 3(14)
WBCs : Increase 0 (O.O)V 2009
Specific Gravity Increase 0 (0.0) 0 1(05)
Any Parameter ' 20 (9.5) 19 (8.9)

This table does not include data from patients with markedly abnormal values at the STFU visit that
were unchanged or improved relative to the baseline value. Does not include patients listed in
Appendix E.22.

One patient had no baseline value for comparison, but is included in this summary: in the cefdinir
BID treatment group, Patient 44, Ceater 3, for PMNs

Total number of patients in a treatment group experiencing & markedly sbnormal laboratory
parameter (more abnormal than at baseline) regardless of the laboratory parameter.
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NDA 50-739 PHARYNGITIS /TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN'S REVIEW
INTEGRATED SUMMARY OF EFFICACY ACROSS PHARYNGITIS STUDIES

——

APPENDIX EP (EFFICACY PHARYNGITIS)

Protocol 51:

The table below presents the response rates and analysis resuits for the evaluable patient population, both including
and excluding Site 14 (Iravani) based on the Sponsor’s submission: |

Cefdinir QD Cefdinir BID Penicillin
= Clinical Response Rates
All Sites 97.6% (246/252) 96.4% (241/250) 86.8% (217/250)
Exclu@giite 14 97.4% (222/228) 96.0% (218/227) 86.3% (196/227)

Microbiological Response by Patient

All Sites _ 92.5% (233/252) 94.8% (237/250) 70.8% (177/250)
Excluding Site 14 94.3% (215/228) 94.3% (214/227) - 70.0% (159/227)
(‘ ' Cefdinir QD vs. Peniciliin Cefdinir BID vs. Penicillin
Unadjusted CMH Unadjusted CMH p-value
95% CI p-value 95% CI
Clinical Response Rates ‘
All Sites ) (6.2%, 15.4%) <0.001 . (4.8%, 14.4%) <0.001
Excluc&g Site 14 (6.1%, 15.9%) <0.001 (4.6%, 14.8%) <0.001

Microbiological Response by Patient
All Sites (15.1%, 28.2%) <0.001 (17.7%, 30.3%) <0.001
Excluding Site 14 (17.6%, 30.9%) <0.001 (17.5%, 30.9%) <0.001

Excluding Site 14 had very little effect on response rates. Both cefdinir QD and cefdinir BID 1are still shown to be

superior to penicillin for both clinical response rate and microbiological response by patient for the evaluable
population.

Clinically Evaluable Patients

The table below presents the clinical response rates and analysis results for the clinically evaluable patient
= population, both including and excluding Site 14. '

. l'

N
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NDA 50-739 PHARYNGITIS /TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN’S REVIEW
INTEGRATED SUMMARY OF EFFICACY ACROSS PHARYNGITIS STUDIES

Cefdinir QD Cefdiﬁir BID Penicillin

Clinical Response Rates

All Sites 97.3%(251/258) - 96.5% (246/255) ~86.2% (219/254)

Excluding Site 14 97.0% (226/233) 96.1% (222/231) 85.7% (198/231)

Cefdinir QD vs. Penicillin Cefdinir BID vs. Penicillin
Unadjusted CMH Unadjusted CMH p-value
95% CI p-value . 95%ClI

All Sites (6.4%, 15.7%) <0.001 (5.4%, 15.1%) <0.001
Excluding Site 14 (6.3%, 16.3%) <0.001 (5.2%, 15.5%) <0.001

Excluding Site 14 had very little effect on the clinical response rates. Both cefdinir QD and cefdinir BID are still
shown to be superior to penicillin for the clinically evaluable population.

Protocol 56
Evaluable Patients

The table below presents the response rates and analysis results for the evaluable patient population, both including
and excluding site 5 (Iravani).

Unadjusted 95% CMH
Cefdinir BID Penicillin CI p-value
Clinical Response Rates e
All Sites 91.5% (205/224) 90.7% (196/216) (-4.5%, 6.1%) 0.798
Excluding Site 5 91.3% (179/196) 89.6% (173/193) (-4.1%, 7.5%) 0.567
Microbiological Response by Patient
All Sites 89.7% (201/224) 71.8% (155/216) (10.8%, 25.2%) <0.001
Excluding Site 5 89.8% (176/196) 69.9% (135/193) (12.1%, 27.6%) <0.001

Excluding site 5 had very little effect on the response rates. Cefdinir is still shown to be equivalent to penicillin in

clinical response rate, and superior to penicillin for microbiological response by patient, for the evaluable
population. ‘

CEFDIEF1.WPD 2




~ NDA 50-739 PHARYNGITIS /TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN’S REVIEW
INTEGRATED SUMMARY OF EFFICACY ACROSS PHARYNGITIS STUDIES

Clinically Evaluable Patients

The table below presents the clinical response rates and analysis results for the clinically evaluable patient
population, both including and excluding site 5.

Unadjusted 95% CMH

Cefdinir BID Penicillin ' C1 p-value
Clinical Response Rates
All Sites 91.7% (209/228) 90.9% (200/220) (-4.5%, 6.0%) 0.787
Excluding Site 5 91.5% (182/199) 89.7% (175/195) (4.1%, 7.5%) 0.552

Excluding site 5 had very little effect on the clinical response rates. Cefdinir and pemclllm are still shown to be
equivalent for the clinically evaluable population. '

Statistical Reviewer’s Comments: Based on the underlying sample sizes, recalculating confidence intervals, and
incorporating Yates’ Continuity Correction is not expected to result in considerably different inferences in either
protocol 51 or 56.

APPEARS THIS WAY
ON ORIGINAL
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NDA 50-739 (CEFDINIR) PHARYNGITIS/TONSILLITIS
. MEDICAL OFFICER’S AND STATISTICIAN’S REVIEW
FINAL CONCLUSIONS AND RECOMMENDATIONS ™=

-

PHARYNGITIS STUDIES FINAL CONCLUSIONS AND RECOMMENDATIONS:

The following tables summarize the efficacy findings of the studies evaluated for this pharyngitis NDA
submission: :

Pathogen Eradication Rates (%) Clinical Cure Rates (%)"
Indication Study Number Cefdinir Cefdinir Control Cefdinir Cefdinir Control
QD BID Drug(s) QD BID Drug(s)
Pharyngitis 983-7 91 92 83 95 96 89
983-58 - 89 82 - 89 85
983-51 93 95 71 98 96 87
983-51 94 94 70 97 96 86
excludinglriva :
ni
983-56 - 20 72 - 92 91
983-56 90 70 91 90
excluding ’
Irivani

Microbiologically evaluable patients.

Microbiologically evaluable patients, except for otitis media and sinusitis studies, in which rates for
clinically evaluable patients are used.

TABLE 52. Microbiologic and Clinical Outcomes - Microbiologically Evaluable Patients

Pharyngitis Study 983-7

Parameter Cefdinir QD Cefdinir BID Penicillin
n/N Y% - /N % n/N %

S. pyogenes Eradication 192/210 914 199217 91.7 1817217 834

Clinical Cure 199/210 94.8 209217 96.3 1931217 88.9

CEFSUMM.WPD




NDA 50-739 (CEFDINIR) PHARYNGITIS/TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN’S REVIEW
FINAL CONCLUSIONS AND RECOMMENDATIONS ™

TABLE 14. Summary of Efficacy Analyses at TOC-per applicant

Pairwise Comparison Popuiation Rates (%) 95% CI - Interpretation
Microbiologic Eradication :
QD vs Penicillin Evaluable* 91 vs 83 1.8, 14.3 QD Superior
MITT 91 vs 84 1.5, 133 QD Superior
ITT 70 vs 64~ -2.1,12.7 Equivalent
BID vs Penicillin Evaluable* 92vs83 2.1,14.5 . BID Superior
MITT 92 vs 84 2.1,13.8 BID Superior
ITT 71vs 64 -0.9,13.9 Equivalent
QD vs BID Evaluable 91vs92 -5.5,5.0 Equivalent
MITT C91vs92 - - - <5545 Equivalent
ITT © 70vs7I 8.5,6.1 Equivalent
Clinical Response
QD vs Penicillin Evaluable 95 vs 89 0.7,11.0 QD Superior
Clinically 91 vs 85 0.1,11.3 QD Superior
Evaluable
ITT 90 vs 85 -0.2,10.2 QD at Least
Equivalent
BID vs Penicillin Evaluable 96 vs 89 25,122 BID Superior
Clinically 93 vs 85 2.8,13.5 BID Superior
) Evaluable
ITT 92 vs 85 1.6,11.6 BID Superior
QD vs BID Evaluable 95 vs 96 -5.5,24 Equivalent
Clinically 91 vs 93 -7.1,2.3 Equivalent
Evaluable
ITT 90 vs 92 -6.2,2.9 Equivalent

Primary efficacy analysis

CEFSUMM.WPD
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NDA 50-739 (CEFDINIR)

PHARYNGITIS/TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN’S REVIEW
FINAL CONCLUSIONS AND RECOMMENDATIONS =~

Table 53. Microbiologic and Clinical Outcomes-Microbiologically Evaluable Patients s

Pharyngitis v -
Study 983-58 ,
Cefdinir Penicillin

Parameter /N %  95%CI N %
S. pyogenes Eradication 1937218 88.5 176/214 82.2
Clinical Cure 1947218 89.0 181/214 84.6
MICRO -4,12.9

CLIN -2,10.8

The table below presents the response rates and analysis results for the evaluable patient population, both
including and excluding Site 14 (Iravani) . This is the FDA analysis with continuity correction.

Protocol 51;

Criteria

Cefdinir QD Cefdinir BID Penicillin 95% Confidence Interval (with

continuity correction)

Clinical Efficacy

All sites

246/252(97.6%) 241/250(96.4%) 217/250(86.8%)

Cefdinir OD vs Cefdinir BID
252250(-0.0216, 0.0459)g; g5 o6 o5

“efdinir OD vs P
252250(0.0582, 0.1582)05 ¢y 46.1%

~efifinic BID vs P
250250(0.0441, 0.1479)5¢ 3o 1

Sites14
excluding
Iravani

222/228(97.3%) 218/227(96%) 196/227(86.3%)

2022(-0.0238, 0.0505)g7, 3 065
Cefdinir OID vs Penn
20.220(0.0566, 0.1639)g65, 5 35¢

Cefdinir BID vs Penn
227.20K0.0411, 0.1527)gqu 45 55¢

Microbiologic Eradication

All sites

233/252(92.4%) 237/250(94.8%) 177/250(70.8%)

{ Cefdinir OD vs Cefdinir BID
252.250(-0.0701, 0.0232);, s 040

Cefdinir OD vs pen
252250(0.1475, 0.2857)q; o5c 709%

Cefdinir BID vs Pen
250250(0.1732, 0.3067)g, g5, 70,45

CEFSUMM.WPD
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NDA 50.739 (CEFDINIR), il LTS
Criteria Cefdinir Qa1 donCIiIRRE D nea T ICIA S REVEW 95% Confidence Interval (with
continuity correction)

Sites 14 215/228(94.3%) 214/227(94.3%) 159/227(70%) Cefdinjr OD vs Cefdinir BID
excluding = 221.20(-0.0468, 0.0473)g, 5 94 3%
Iravani

Cefdinir OD vs P

28227(0.1713, 0.3137)g 3¢ 20

Cefdinir BID vs P

227227(0.1711, 0.3135)0¢ 3¢ 20%

Criteria Cefdinir QD Cefdinir BID Penicillin 95% Confidence Interval (with
continuity correction)
protocol 56 -Clinical Efficacy (all evaluable patients)
All sites 205/224(91.5%) 196/216(90.7%) 224216(-0.0499, 0.0655)5, 55 907
Sites excluding 179/196(91.3%) 173/193(89.6%) 196,193(-0.0465, 0.0804),, 35 59.6%
Dr Iravani
Microbiologic Eradication
All sites 201/224(89.7%) 155/216(71.7%) 2¢216( 0.1031, 0.2563)59 m¢ 71.7%
Sites excluding 176/196(89.7%) 135/193(69.9%) 196,193( 0-1160, 0.2809)55 7 g9.08
Dr. Iravani '
Clinical Efficacy (clinically evaluable patients)
Al sites 209/228(91.6%) 200/220(90.9%) 228.220(-0.0491, 0.0642),, ea¢ 90 0%
Sites excluding ) 182/199(91.4%) 175/195(89.7%) 199,195(-0.0455, 0.0798)y, esc 297
Dr Iravani
CEFSUMM.WPD 4




NDA 50-739 (CEFDINIR)

PHARYNGITIS/TONSILLITIS

MEDICAL OFFICER’S AND STATISTICIAN’S REVIEW
FINAL CONCLUSIONS AND RECOMMENDATIONS

PROTOCOL 7 =

TABLE 17. Summary of Adverse Events - All Patients-Applicant

{Number (%) of Patients]
(Page 10f2)
Cefdinir Penicillin
QD BID N =310
N =305 N =304
Adverse Events During Study
All Adverse Events 169 (55.4) 157 (51.6) 140 (45.2)
Associated* Adverse Events 102 (33.4) 91 (29.9) §7 (184)
PROTOCOL. 58
TABLE 13. Summary of Adverse Events - All Patlents
[Number (%) of Patients]
Cefdinir Penicillin
‘ N=278 N =280
Adverse Events During Study ‘
All Adverse Events 161 (57.9) 143 (51.1)
Associated® Adverse Events 61 (21.9) 47 (16.8)

PROTOCOL 51 Cef. QD vs Cef. BID vs
adverse event rates and Penicillin Penicillin
drug-associated adverse - CMH
event rates, both p-value CMH
including and excluding p-value
.site 5 .Cefdinir QD Cefdinir BID Penicillin
All Adverse Events

All Sites 41.2% (119/289) 44.6% (129/289) 37.9% (110/290) 0393 0.087

Excluding Site 14 44.3% (117/264) 47.5% (125263) 40.2% (106/264) 0.295 0.078
Drug-Associated Adverse Events

All Sites 8.3% (24/289) 9.3% (27/289) 7.2% (21/290) 0.620 0.612

Excluding Site 14 8.7% (23/264) 10.3% (27/263) 8.0% (21/264) 0.727 0.364

CEFSUMM.WPD




NDA 50-739 (CEFDINIR) PHARYNGITIS/TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN'S REVIEW
FINAL CONCLUSIONS AND RECOMMENDATIONS =~

PROTOCOL 56

The table below presents the adverse event rates and drug-associated adverse event rates, and the analysis
results, for patients who took drug both including and excluding site 5.

o - CMH
Cefdinir BID Penicillin p-value
All Adverse Events
All Sites 38.3% (92/240) 33.1% (80/242) 0.212
ExcludinJg Site § 40.8% (86/211) 36.0% (77/214) 0.314
Drug-Associated Adverse Events
All Sites 5.4% (131240) 4.5% (11242) 0.678
Excludi&g_ Site5 - 6.2% (13/211) 5.4% (11/214) 0.678

Medical Officer’s Note: As reported adverse event rates were lower at Dr Iravani's site than the overall rate
observed in the study, exclusion of data from his site resulted in increased adverse event rates in all treatment
groups. Exclusion of data from Dr Iravani's site, however, did not alter analyses, showing that neither adverse
event rates nor drug-associated adverse event rates were statistically significantly different between treatment
groups at the p <0.05 level, for either study.

Medical Officer’s FinalConclusions on Efficacy:

1. Cefdinir, given as a 5-day (BID) capsule is egivalent to penicillin in the eradication of GABHS from the throats
of patients with streptococcal pharyngitis.

- 5 day suspension or 10-day (OD or BID) regimen( capsule or suspension), more effective than penicillin in the
eradication of GABHS from the throats of patients with streptococcal pharyngitis. :

2. Cefdinir, given as a 5-day (BID) regimen, is equivalent to penicillin in Symptomatic relief in streptococcal
Ppharyngitis :

-10-day (QD or BID) regimen is more effective than penicillin in symptomatic relief in streptococcal pharyngitis.
3. The 5-day regimen appears to give somewhat lower eradication rates than the 10-day regimen.

4.Cefdinir has not been studied for effectiveness in the prevention of rheumatic fever.

5. When Dr. Irivani’s data was not included in the analysis for microbiologic and clinical efficacy, there was little
effect on the outcome.

Medical Officer’s Final Conclusions on Safety:

LCefdinir is well-tolerated.
2.Cefdinir appears to have a safety profile within the ranges reported for other recently approved

CEFSUMM.WPD 6




NDA 50-739 (CEFDINIR) PHARYNGITIS/TONSILLITIS
MEDICAL OFFICER’S AND STATISTICIAN'S REVIEW
FINAL CONCLUSIONS AND RECOMMENDATIONS ~

cephalosporins.Overall, the risk of adverse events during treatment with cefdinir is balanced by its clinical
benefits. -

3. When Dr. Irivani’s data was not included in the analysis for safety (both the adverse event rates and drug-
associated adverse event rates), there was very little effect on the adverse event rates).

Conu? 3/ ’ /S/

I

Daphne Lin Ph.D. Aloka G. Chakravarty Ph.D.
Team Leader, : Biomedical Statistician
Division of Biometrics IV Division of Biometrics IV

/ 4 , S 1
- ~ /}/176'7 : v
-Janice Soreth, M.D. / Roopa Viraraghavan M.D.
Team Leader,DAIDP _ Medical Officer, DAIDP

/S/

L "' £
Gary ChikamiM.D. . [ 4/ 29
Division Director,DAIDP

-

ccs
Original NDA 50-739
Original NDA 50-749
HFD-520/Division Files
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NDA 50-739: Clinical & Statistical Review, Omnicef®X{cefdinir axetil) for the treatment of acute otitis media

NDA 50-739: Clinical and Statistical Review, Omnicef® (cefdinir axetil)
for the treatment of acute otitis media

-_—

Reviewers’ note: The following review was performed, whenever possible, with the removal of data gathered
by Dr. Robert Fiddes’ and Dr. Abdollah Iravani’s study sites. The data gathered by these Study sites is
believed to be unreliable.

Indication: Acute Otitis Media (AOM)

Title and Study Number: 'Invcstigator-blinded, randomized, comparative, multicenter study of cefdinir
versus amoxicillin/clavulanate in the treatment of AOM with effusion in pediatric patients (Protocol 983-10)

Objective: To compare the efficacy and safety of two 10-day dosage regimens of cefdinir suspension
(14 mg/kg QD and 7 mg/kg BID) and one 10-day regimen of amoxicillin/clavulanate (Augmentin® at
13.3 mg/kg TID) in the treatment of pediatric patients with acute suppurative otitis media with effusion.

Reviewers’ note: This selection of Augmentin as a comparator agent is an excellent choice — this agent is
widely used in the treatment of AOM because of successful use in this infection. It is well-recognized as

having excellent activity agent the primary agents of AOM, Streptococcus pneumoniae, Haemophilus
influenzae (including beta-lactamase producing strains) and Moraxella catarrhalis.

Study Design: This was an investigator-blinded, randomized, comparative, multicenter study with
3 parallel-treatment groups. An ear examination and clinical assessment were performed during the Days 3
to 5 interval of therapy. Patients who had not improved at this time discontinued treatment.

The protocol and case report forms specified that the mid-term follow-up (MTFU) visit be made 12 to

16 days posttherapy. However, many sites performed the MTFU visit beginning on Day 22. This was
actually 11 days posttherapy for patients who started BID or TID treatment midday on Day 1 and therefore
ended treatment on Day 11 instead of Day 10. For analysis purposes, the TOC window was widened to 11 to

16 days posttherapy and the long-term follow-up (LTFU) window to 27 to 42 days posttherapy to include
these patient data.

Figure 1: Study Design "
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

Procedure/Observation Bascline® Day1 Days 3.5 Day 10 Posttherapy
- (End of Therapy) - 2.4 Days® 12-16 Days®  4-6 Weeks®

Medical History X -—
Physical Examination® X X X
Otoscopic Examination® X X X X X
Tympanometry* B X X X X X
Tympanocentesis, Culture, and

Susceptibility Testing' X Xs Xt X
Clinical Assessment of Signs and

Symptoms* X X . X X X
Adverse Event Monitoring* X X
Clinical Laboratory Tests® X - X xX* X
Study Drug Dosing X X

Prior to treatment (within 48 hours)

Short-term follow-up (STFU) visit

Mid-term follow-up (MTFU) visit

Long-term foliow-up (LTFU) visit .
Also to be performed whenever therapy is discontinued early

Performed only at sclected study sites through January 14, 1993. Required for all study participants as of January 15, 1993
(see Amendrment 2).

For patients with baseline culture who do not show satisfactory clinical improvement

Only if abnormalities were detected 2 to 4 days posttherapy

Only if abnormalities were detected 12 to 16 days posttherapy

- 8 a0 e

able 1; edule of Clinical atj 3,

Methodology: After baseline screening, patients were randomized to receive cefdinir QD, cefdinir BID, or
amoxicillin/clavulanate for 10 days. Patients returned for a short-term follow-up visit 2 to 4 days
posttherapy, a mid-term follow-up visit 12 to 16 days posttherapy which served as the test-of-cure (TOQC),
and a long-term follow-up (LTFU) visit 4 to 6 weeks posttherapy. Results from ear examinations,
tympanocentesis cultures, and clinical assessments were used to compare the efficacy of the treatments.

Results from adverse event reporting, physical examinations, and clinical laboratory tests were used to
compare the safety.

Reviewers’ note: This study provided the microbiologic evidence required to support the indication of acute
otitis media as required by DAIDP’s Points-to-Consider Guidance document.

Patients and Inclusion/Exclusion Criteria: Patients were boys and girls aged from 6 months to 12 years,
who had acute suppurative otitis media with effusion for less than one week. Patients needed to have
erythema of the tympanic membrane and middle ear effusion, supported by tympanometry, in at least

one ear. Postmenarch girls were required to have a negative pregnancy test prior to drug administration.

Medical officer’s note: The inclusion criteria are not particularly stringent and are really minimal clinical
findings for a diagnosis of AOM. For this study to provide sufficient evidence in support of the indication of
AOM, it must demonstrate that subjects enrolled must, on average, possess signs and symptoms enough to
support a diagnosis of AOM consistent with a bacterial etiology. Multiple other signs and symptoms were

recorded and followed among those enrolled, but did not constitute entry criteria. Some of these were
incorporated into assessment which determined outcome.

Patients were to be excluded from participating in the study for any of the following reasons:

* Subacute or chronic otitis media, acute exacerbations of chronic otitis media, or chronic middle ear
effusion; ' '

A ventilation tube or perforated tympanic membrane in either ear at baseline;

Diseases, complicating factors (eg, mastoiditis), or structural abnormalities that would confound

evaluation of the therapeutic response; o

Hepatic disease, obstruction of the biliary tract, or baseline bilirubin or hepatic enzyme levels (AST,

ALT) >2 times the upper limit of normal;

* Baseline serum creatinine >1.5 times the upper limit of normal;
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* Hypersensitivity to 8-lactams (including penicillins and cephalosporins);

* Receipt of another systemic antibacterial agent within 7 days of study start;

¢ Use of a topical aural antibacterial within 2 days of study start; —_

A baseline pathogen known to be resistant to cefdinir or amox/clav prior to randomization;

Concomitant infections requiring systemic antibacterial therapy;

Receipt of any other investigational compound within 4 weeks of study entry;

Prior participation in this or any other cefdinir study;

Iron supplements, including iron-containing multivitamins, required. Patients were allowed to participate
in this study if they abstained from iron-containing products for the duration of therapy;

* Concomitant decongestant therapy required. Patients receiving decongestants at baseline were allowed to

enter the study provided that they did not receive decongestants at any time during the study, including
the follow-up period.

Reviewers’ note: The first 3 exclusion criteria are unique to this indication. Current DAIDP’s current
Evaluability Criteria do not require that patients with “perforated eardrums..., recurrent episodes or chronic
episodes” but that such patients should be enrolled with subset analysis planned. Almost no patients with
such conditions were enrolled and little can be said about anything but those with Jairly uncomplicated
AOM. This will be considered later in this review. This application only seeks approval for AOM and does
not seek approval for related conditions or highly resistant organisms such as penicillin resistant
Streptococcus pneumoniae. Any labeling applied to this indication must reflect this.

The last 11 exclusion criteria are common to other indications in the application and some are generated by
concerns relevant to cefdinir and some to cephalosporins as a class. Labeling will reflect any issues
generated by these findings in its safety subsections.

Withdrawal from the study was allowed if: (1) a baseline pathogen resistant to both study drugs was
isolated, (2) the patient had spontaneous perforation of the tympanic membrane, or (3) they required
additional/other antibacterials for their otitis media. At the investigator's discretion, patients also could be .

withdrawn because of insufficient efficacy, an adverse event, a laboratory abnormality, or lack of
cooperation.

Reviewers’ note: If patients required additional antimicrobial therapy or condition worsened or did not cure
on therapy causing the investigator to withdraw the patient, the patient was carried through as a failure.
Patients who had assessments done early or had insufficient treatment duration became failures.

Evaluability Criteria: Four populations were analyzed: (1) clinically evaluable, (2) microbiologically-
clinically (strictly evaluable), (3) an intent-to-treat (TTT) and (4) a modified intent-to-treat MITT).

Evaluable populations for these analyses are had the following criteria:

Clinically evaluable @~~~ L

L/ clinical assessment of at least minimal required signs and symptoms édxhplctc and within
predetermined range ,

¢ study medication taken as prescribed (80% of course completed)

¢ susceptible baseline pathogen

¢ no concurrent systemic antibacterial therapy and no systemic antibacterial within 7 days prior to the
first dose of study medication :

¢ did not have an intentional randomization violation

Strictly evaluable

¢ being clinically evaluable plus having a proven baseline pathogen
4 off-schedule cultures

Reviewers’ note: The criteria are acceptable provided (as stated elsewhere in the Sponsor's report and
supported by review of data) that all early failures who required other antimicrobial therapy or had an off-
schedule culture because of early failure are carried Jorward to TOC as failures.

3
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MITT

¢  patients who had the correct indication

¢ received study medication -

¢ had at least 1 baseline pathogen, and had a follow-up culture or a follow-up clinical assessment of signs
and symptoms.

ITT -

¢ all patients who were randomized to treatment

Included in the ITT population are patients who had no baseline tympanocentesis, no baseline pathogen, or
no follow-up culture and no follow-up clinical assessment. These patients were considered to have
microbiologic persistence in the ITT summaries and analyses. Patients who had no follow-up clinical
assessment were categorized as clinical failures in the ITT summaries and analyses.

Reviewers’ note: Such a stringent analysis of the ITT population allows for a worst case scenario and is
appropriate. Unfortunately, it is not particularly sensitive given that the outcome is demonstration of
therapeutic equivalence.

Endpoints: The measures of efficacy were clinical cure rate by patient and microbiologic eradication rate by
patient and pathogen in the clinically evaluable, microbiologically-clinically (i.e., strictly) evaluable,
modified intent-to-treat, and intent-to-treat populations.

The primary outcome measure was the clinical cure rate in clinically evaluable patients at the test-of-cure
(TOC) visit which occurred 11 to 16 days posttherapy. See figure one above. Secondary outcome measures
were the microbiologic eradication rate by pathogen and the microbiologic eradication rate by patient. The
primary end point was the TOC visit; the LTFU visit was a secondary end point. Data from the LTFU visit
were summarized and presented as supporting information. No statistical analyses of LTFU data were done.

Most microbiologic eradication rates were presumed from clinical responses. Superinfection and reinfection
also were examined.

The measures of safety were adverse event data (occurrence, intensity, relationship to study drug, frequency,
duration, management of study medication, and patient outcome), and the results from physical examinations
and clinical laboratory tests (hematology, chemistry, urinalysis) in all patients randomized to treatment who
received drug. Assessments of clinical and microbiologic responses at the TOC visit, 11 to 16 days
posttherapy, were used to evaluate the efficacy of cefdinir QD, cefdinir BID, and amox/clav. The LTFU
visit, 27 to 42 days posttherapy, provided information on recurrence of infection.

The patient clinical signs and symptoms used in determining clinical response in this study were: otalgia,
irritability, anorexia, lethargy, decreased hearing, vertigo, and fever. In infants and young children, in whom
some signs and symptoms were difficult to assess, otalgia could be expressed as ear pulling, decreased
hearing could be based on the guardian's report, and vertigo could be expressed by stumbling, falling, or
clumsiness. Based on the judgment of the investigator, the severity of all these signs and symptoms, except
fever, were graded as Absent, Mild, Moderate, or Severe (0, 1, 2, or 3, respectively). Body temperature was
recorded by the investigator and the presence of fever was determined by the Sponsor using an objective
temperature guideline ( see table below); the absence of fever was graded as 0 and the presence as 1.

Table 2. Determination of Presence of Fever

Method of Measurement Fever

°F °C_
Oral 2100.4 238.0
Axillary 299.1 2373
Rectal 2102.0 2389
Aural 2100.0 237.8
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A total patient clinical signs and symptoms score for use by the Sponsor was obtained by the following
method. Symptom severity scores for otalgia, irritability, anorexia, lethargy, decreased hearing, vertigo, and
fever were each weighted (ie, multiplied) by a factor of 1. The resulting values were summed across all

symptoms to provide a total patient clinical score which could range from 0 through 19 at baseline, TOC, or
LTFU. ‘

Reviewers’ note: The scoring system appears to be a fair method by which to summarize outcomes, but the
medical officer will review each category to assure that resolution occurred, patients were adequately
symptomatic and that any single finding did not carry the entire weight of the score. It is unfortunate that
temperature was treated as a binary finding with a low score: though not specific it is an excellent marker of
iliness in the subjects of interest. In addition, the sponsor makes no mention of reporting use of antipyretics

prior to evaluation for entry. Valuable information which would be useful in validating the study has been
lost.

The otoscopic examination of each ear assessed the following: erythema of the tympanic membrane,
evidence of middle ear effusion, loss of landmarks (opacity of tympanic membrane), loss of light reflex of
tympanic membrane, bulging of tympanic membrane, drainage, perforation of tympanic membrane, and

tympanic membrane movement. Tympanometry was done on each ear to confirm the presence or absence of
middle ear effusion. . ) -

The ear signs and symptoms used in determining clinical response in this study were: erythema of the
tympanic membrane, loss of landmarks, loss of light reflex of tympanic membrane, bulging of the tympanic
membrane, and drainage. Based on the judgment of the investigator, erythema of the tympanic membrane
was graded as Absent, Mild, Moderate, or Severe (0, 1,2, or 3, respectively); loss of landmarks and loss of

light reflex as No or Yes (0 or 1, respectively); and bulging of tympanic membrane and drainage as Absent
or Present (0 or 1, respectively).

For each ear, a total ear clinical signs and symptoms score for use by the Sponsor was obtained by the
following method. The symptom severity score for erythema of the tympanic membrane was weighted by a
factor of 1; all of the other ear symptom severity scores were weighted by a factor of 2. The resulting values
were summed across all ear symptoms to provide a total ear clinical score for each ear which could range
from O through 11 at baseline and 0 through 11 at TOC and LTFU. The total ear ¢linical score was expected

to equal at least 1 in either the left or right ear at baseline because erythema of the tympanic membrane in at
least 1 ear was an inclusion criterion.

The calculated total patient and ear scores were used in determining the Sponsor assessment of clinical
response.

Reviewers’ note: The scoring system may be a fair method by which to summarize findings at enrollment
and outcomes, but the medical officer will review each category to assure that resolution occurred and was

satisfactory. A cure should be document resolution of signs, symptoms and findings. A residual finding of
effusion is allowable. All outcomes but erythema are binary (ie, either present or absent). Erythema is

graded as mild, moderate or severe — it is not clear to this reviewer how investigators interpreted erythema
Jor assignment.

Sponsor's Assessment of Clinical Response at TOC:

Cure: (250% decrease in patient clinical score at TOC relative to baseline) and (250% decrease in left
ear clinical score at TOC relative to baseline [if baseline left ear score >0]) and (250% decrease in right
ear clinical score at TOC relative to bascline [if baseline right ear score >0));

Failure: <50% decrease in the patient clinical score or either ear clinical score at TOC relative to
baseline; or ‘

* Not Assessable: No baseline signs and symptoms or no follow-up data.
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Sponsor's Assessment of Clinical Response at LTFU:

» Cure: (Cure at TOC) and (250% decrease in patient clinical score at LTFU relative to baseline) and
(250% decrease in left ear clinical score at LTFU relative to baseline [if baseline left ear score >0]) and
(250% decrease in right ear clinical score at LTFU relative to baseline [if baseline right ear score >0))
and (no increase of more than 1 point in any clinical score at LTFU relative to TOC);

* Recurrence: (Cure at TOC) and ([22-point increase in patient clinical score or either ear clinical score at

LTFU relative to TOC] or [<50% decrease in the patient clinical score or either ear clinical score at LTFU
relative to baseline]);

¢ Failure: Clinical failure at TOC; or
¢ Not Assessable: No baseline signs and symptoms or no follow-up data.

Reviewers’ note: There are limitations to this system as outlined. It will be reviewed and acceptable
provided that the final score represents a cure: resolution of signs and symptoms with allowable residual

effusion.

i

Investigator's Assessment of Clinical Response at TOC:

* Cure: Absence of all patient/ear clinical signs and symptoms (excluding presence of residual effusion);
* Improvement: Satisfactory remission but not complete absence of patient/ear clinical signs and
 symptoms;

* Failure: No significant remission of patient/ear clinical signs and symptoms; or

* Not Assessable: Unable to assess patient (no data).

Investigator's Assessment of Clinical Response at LTFU:

Cure: Absence of all patient/ear clinical signs and symptoms (excluding presence of residual effusion);
Improvement: Satisfactory remission but not complete absence of patient/ear clinical signs and
symptoms;

Recurrence: Worsening of patient/ear clinical signs and symptoms since previous visit; or

* Not Assessable: Unable to assess patient (no data).

Reviewers’ note: The category of improvement is problematic. It is not clear whether this should be
assigned cure or failure at TOC. Other aspects of the patient's course may be more valid is assigning such

patients to an outcome category (for instance, did the patient require additional antimicrobial therapy at a
later date, etc.) '

Because the investigator assessment had been intended as the primary clinical response measure, it became
necessary to devise a set of rules by which the investigator assessment of Improvement could be reclassified.
This was accomplished by generating 2 Combined Investigator/Sponsor Clinical Assessment (Table 4). For
the TOC visit, investigator assessments of Improvement were reclassified as either Cure, Failure, or Not
Assessable in agreement with the Sponsor assessment. If the investigator clinical assessment at TOC was
Not Assessable and quantitative clinical signs and symptoms data had been collected, the patient also was
reclassified according to the Sponsor assessment. Investigator assessments of Cure and Failure were retained

regardiess of Sponsor assessment.

The combined assessment at the LTFU visit depended not only on the individual assessments at LTFU, but
also on the combined assessment at the TOC visit. For patients with a combined assessment of Cure at TOC,
the rules for the combined assessment at LTFU were analogous to those at the TOC visit: the investigator
assessments of Cure and Recurrence took precedence over the Sponsor assessment, whereas investigator
assessments of Improvement or Not Assessable were reclassified according to the Sponsor assessment (see
table below). In contrast, patients with a combined assessment of Failure at the TOC visit were considered
failures on the combined assessment scale at the LTFU visit, regardless of investigator determination.

(Patients assessed as failures by the Sponsor at the TOC visit were automatically failures on the Sponsor
assessment scale at the LTFU visit.).
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Table 3.  Rules for Determining the Combined Investigator/Sponsor Clinical Assessment at

TOC and LTFU*®
Investigator Assessment at<FOC
Sponsor Assessment at TOC Cure Improvement Failure Not Assessable
Cure Cure - Cure_______Failure Cure
Failure - Cure Failure Failure Failure
Not Assessable Cure Not Assessable  Failure Not Assessable
o Investigator Assessment at LTFU
Spbnsor Assessment at LTFU - Cure Improvement Recurrence Not Assessable
Cure Cure Cure Recurrence Cure
Failure Cure Failure Recurrence Failure
Recurrence Cure Recurrence  Recurrence  Recurrence
Not Assessable Cure Not Assessable Recurrence Not Assessable

The combined assessments are shown in bold typeface. :
b

Note: If a patient had a combined clinical assessment of Failure at the TOC visit, the patient was
automatically a Failure on the combined assessment scale at the LTFU visit.

The resulting combined clinical assessment was selected as the primary measure of clinical response in this
study. The clinical cure rate was the percentage of patients rated as cured on the combined assessment scale.

Each patient provided one observation. Clinical cure rates were calculated separately for the TOC and LTFU
visit data.

( Reviewers’ note: This begs an analysis of worse possible scenario: all improveds by investigator become
. Jailures, and all not assessable also become failures. If this analysis holds up and demonstrates equivalence,
' it suggests a certain robustness to the equivalence findings despite problems discussed above.

Microbiologic Response by Pathogen: If a middle ear effusion specimen was collected at baseline, the
microbiologic response of each baseline pathogen was determined at the TOC and LTFU visits based on the

results of follow-up culture(s) from the same ear or, if no follow-up cultures were done, from the results of
patient and ear clinical assessments.

If a patient's ear showed erythema of the tympanic membrane, loss of landmarks, loss of light reflex, bulging
of the tympanic membrane, effusion/fluid, drainage, perforation, or tympanic membrane movement at

baseline, the Sponsor considered that ear to be affected. At the TOC and LTFU visits, the clinical response
of each ear was classified as:

¢ Ear Cure: (Ear affected at baseline) and (Patient is a Cure at the follow-up visit) or (Patient is not cured
but ear is not affected at the follow-up visit);

Ear Failure: (Ear affected at baseline) and (Patient is not cured and ear is still affected at the follow-up
visit); or '

* Ear Not Assessable: (Ear not affected at baseline) or (Ear affected at baseline and no follow-up clinical
assessment data). ‘

The microbiologic response of each baseline pathogen was then classified at the TOC and LTFU visits as:
* Eradication: (Pathogen not present in follow-up culture from baseline ear) or (No follow-up culture
performed from baseline ear and Ear Cure at the follow-up visit—presumed eradication); .
Persistence: (Pathogen present in follow-up culture from baseline ear) or (No follow-up culture
performed from baseline ear and Ear Failure at the follow-up visit—presumed persistence); or

* Not Assessable: (No proven baseline pathogen) or (Ear not assessable).
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_ The microbiologic eradication rate by pathogen was the percentage of eradicated baseline pathogens.
| Patients with multiple pathogens (including the isolation of the same species from both ears) provided
multiple observations in the analyses of microbiologic efficacy on a per pathogen basis. The microbiologic
eradication rate by pathogen was calculated separately for the TOC and LTFU visit data. Patients without
baseline pathogens could become superinfected or reinfected.

Reviewers’ note: This reviewer agrees with the above assignments provided that patients with multiple
pathogens were graded as such: (1) Same organism in both ears counts as only one pathogen; and (2)
Different pathogens, whether in the same ear or different ears, counted as distinct pathogens.

Microbiologic Response by Patient: If a patient had a positive baseline culture, the patient was classified
by his/her overall microbiologic response at the TOC visit as:

* Patient With Eradication: (TOC culture shows absence of all baseline pathogens) or (No TOC culture
performed and all baseline pathogens have presumed eradication at TOC);
* Patient With Persistence: (TOC culture shows presence of at least 1 baseline pathogen) or (No TOC
- culture performed and at least 1 baseline pathogen has presumed persistence at TOC); or

* Not Assessable: (No proven bascline pathogen) or (No baseline signs/symptoms) or (No follow-up
clinical data).

If a patient had a positive baseline culture, the patient was classified by his/her overall microbiologic
response at the LTFU visit as:

* No Relapse: (Patient With Eradication at TOC) and (Continued eradication or presumed eradication of
all baseline pathogens at LTFU)

* Relapse: (Patient With Eradication at TOC) and (Persistence or presumed persistence of at least 1
( ‘ baseline pathogen at LTFU)
— + Patient With Persistence: Patient With Persistence at TOC; or

* Not Assessable: (No proven baseline pathogen) or (No baseline signs/symptoms) or (No follow-up
clinical data). .

The microbiologic eradication rate by patient was the percentage of patients with eradication of all baseline
pathogens. Each patient provided only 1 observation. The microbiologic eradication rate by patient was
calculated separately for the TOC and LTFU visit data.

Reviewers’ note: This is acceptable and very similar to clinical cure outcome.

Appearance of New Pathogens: For patients with a baseline culture, the appearance of a new pathogen
(causing infection) during and following therapy was classified as: :

* Superinfection: (Appearance of a nonbaseline pathogen in any culture up to completion of study drug,
defined for practical purposes as up to and including TOC) and (<50% decrease in the patient clinical
score or either ear clinical score at the corresponding clinical assessment of signs and symptoms relative
to baseline). In addition, all superinfections were reviewed by the Sponsor. Appearance of a new
pathogen in any culture through TOC and a worsening of the clinical score relative to the previous visit
also denoted superinfection; or , ‘

Reinfection: (Appearance of a new pathogen—not appearing at any prior visit—in the LTFU culture) +
(Classified clinically as Recurrence at LTFU).

If a patient had a2 new organism(s) isolated in any postbaseline culture, but had no corresponding clinical
= assessment of signs and symptoms, the determination of pathogenicity was made by the Sponser.

Reviewers’ note: Although not possible to statistically analyze these outcomes, the appearance of new
pathogens is of critical importance and one would not expect to see differences in treatment arms.
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Statistical Methods: Two methods were used to estimate clinical cure rates and their standard errors. The
first method used pooled estimates, giving equal weight to each patient in the analysis. The second method
used a categorical modeling procedure to obtain center-adjusted estimates, giving equal weight to each study
center in the analysis. Two-tailed 95% confidence intervals were constructed from pairwise differences in
these parameter estimates (cefdinir QD minus amox/clav, cefdinir BID minus amox/clav, and cefdinir QD
minus cefdinir BID) using a standard normal approximation. The resulting confidence interval for each
pairwise difference was compared to previously defined fixed criteria for evaluating treatment equivalence at
TOC. A Cochran-Mantel-Haenszel (CMH) analysis compared clinical cure rates between treatments and the
Breslow-Day method checked for treatment-by-center interaction. Descriptive statistics were calculated for
microbiological data at TOC and for all efficacy data at LTFU; no statistical testing was performed on these
data. Safety data were summarized for all patients who received study medications. A CMH analysis,
adjusting for center, was used to compare treatment discontinuation rates due to adverse events, overall
adverse event and associated adverse event rates, and incidence of diarrhea.

Reviewers’ note: Pooled estimates, not center-adjusted estimates, are the method of analysis preferred by
us. Two-tailed 95% confidence intervals about the difference in treatment arms are the main measure of
interest. CMH analysis will carry no weight here; it may show equivalence among treatment arms when the
two-tailed 95% CI does not. Descriptive statistics are of critical for outcomes that are not powered for
statistical significance. Unfortunately, one can do little more for these than get a sense of the data.

Table 4. List of Investigators

Number of Patients
Center Investigator(s) Randomized  Completed Clinically Strictly
to Treatment  Treatment Evaluable Evaluable
1 R. Paster 21 21 ) 19 0
2 C.Khurana 60 59 57 0
3 A. Iravani 131 117 120 42
4 J. Hedrick 95 85 79 48
5 W. Gooch 25 21 20 0
6 S. Wiederhold 49 - 45° 44 13
7 S. Chartrand _ 28 : 27 22 15
8 J. McCarty 170 143 140 57
9 E. Rothstein, H. Bernstein 34 33 32 0
10 J. Haddad _ ' 65 50 41 15
11 R Fiddes 60 55 - 50 8
12 S. McLinn 81 78 63 35
13

G. Aronovitz 33 33 25 14
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Reviewers’ note: The Table above demonstrates significant problems given the large numbers, particularly

( those microbiologically (“strictly”) evaluable enrolled by a few investigators. It is also extremely

- unfortunate that data obtained from the two investigators above appearing in boldfece had to be removed
JSrom analysis based on a recommendation from the FDA's Office of Compliance. After investigation, it was
belxevedfheda&wmomlmue—%wéOmdymekpaﬂmtﬂfml of 247 were lost for
efficacy and safety analysis and 120 clinically evaluable patients out of 712 were lost to efficacy and safety
analysis. This is an enormous loss. Quantitatively, the number of organisms available for evaluation is
reduced by about 20%. The loss of 17% of the clinical sample is worrisome for the loss of power — the
confidence interval will no doubt be wider. However, because subsets as specific and small as particular

microorganisms are not a feature of clinical outcome analysis, it may still be possible to demonstrate
equivalence.

Safety: The safety of cefdinir was assessed using adverse event data and the results from physical

- examinations and clinical laboratory tests. All patients randomized to treatment who received drug were
evaluated for safety.

Reviewers’ note: For a summary of how adverse events were recorded and analyzed, see Medical officer’s
review of CAP.

Sample Size: This investigator-blinded, comparative study of cefdinir versus amox/clav was designed with a
planned sample size of 190 clinically evaluable patients per randomized group. The sample size was

( ' designed to provide at least 80% probability (power) of having a "successful" study assuming an overall
h response rate of 90% and an equivalence threshold of £10%.

Reviewers’ note: Unfortunately, the observed response rate was less than anticipated by this optimistic
estimate. However, review of other Medical officer reviews provides that the response rates found in this

study is not unlike those found in previous studies. The IDSA Guidelines on Acute Ofitis Media states only
the following:

“It is expected that an effective agent will sterilize middle-ear fluid of bacterial pathogens in >80% of
infected ears within 72 hours” and that a Phase Il study should demonstrate a Jfavorable response with a
“clinical and microbiologic response rate of 280% " to support launching a phase IlI study (pp. S70 and
§71). In addition, the Division's Points to Consider (p. 39) does not provide any guidance on this issue; it
merely states that the indication of AOM suggests one statistically adequate and well-controlled multicenter
trial establishing equivalence or superiority to an approved agent.

Thus, no absolute level is predetermined. The IDSA Guidelines do state, however, “The control drug chosen
Jor a clinical trial should be among the most effective and safe agents available for treatment” (p. S70).
Amoxicillin-clavulanate is a widely endorsed and accepted as a “highly effective treatment for AOM. Thus,

this reviewer believes demonstration of equivalence or superiority to the comparator arm is the most
_— important criteria in this clinical trial and not a predetermined cure rate.

The following table delineates the confidence intervals necessary to demonstrate equivalence given different
maximum estimated response rates:
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Table 5: Fixed Criteria for Evaluating Treatment Equivalence

Treatments are Equivalent if 95%
Maximum Estimated Response Rate Confidence Interval for Treatment
Difference Is Within Bounds

90% or greater -10%, +10%
80%-89% -15%, +15%
70%-79% - -20%, +20%

—

‘Results

Demographic Information: Demographic information for all patients randomized to treatment (N = 852),

the clinically evaluable patient population (N = 712), and the strictly evaluable patient population (N = 247)

is presented, by treatment group in the following tables. Patients were similarly distributed across the

3 treatment groups by sex, race, and age in all populations studied with the following exceptions. In the all

patient and clinically evaluable patient populations, greater percentages of patients <2 years received cefdinir
- QD or BID than received amox/clav and greater percentages of patients 2 to <6 years received amox/clav

than received either cefdinir regimen. In the strictly evaluable population, greater percentages of patients

<2 years received cefdinir QD than received either cefdinir BID or amox/clav and greater percentages of

patients 2 to <6 years received amox/clav than received either cefdinir regimen.

The baseline characteristics of the clinically evaluable patients were similar to those of all patients
randomized to treatment. The baseline characteristics of the strictly evaluable patients were similar to those
of all patients randomized to treatment, except that in the strictly evaluable population a greater percentage of
patients were white and the median age was lower for the total of all treatment groups combined.

( ’ Table 6. Patient Characteristics - All Patients
- [Number (%) of Patients]
Cefdinir
Variable Amox/Clav Total

QD BID N=222 . =
N=218 N=22] N~ 661

Sex

Male - 119 (54.6) 123 (55.7) 118 (53.2) 360 (54.5)
Female 99 (454) 98 (44.3) 104 (46.8) 301 (45.5)
Race
White 127 (58.3) 130 (58.8) 146 (65.8) 403 (61.0)
Black 27 (124) 20 (9.0 16 (7.2) 63 (9.5)
Asian v 1 (0.5) 5 (23 5 23 11 Q1.7
Other 63 (28.9) 66 (29.9) 55 (24.8) 184 (27.8)
Age, yr
Median - 23 22 29
Range ) <1-13 1-13 1-13 <]-13
Distribution
<2 _ 101 (46.3) 104 (47.1) 86 (38.7) 291 (44.0)
2t0 <6 77 (35.3) 71 (321) 83 (37.9) 231 (34.9)
6to<i3 40 (18.3) -46 (20.8) - 53 (23.9) 208 (244)
Temperature, °C
Median 37.3 373 373 373
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Table 7. Patient Characteristics - Clinically Evaluable Patients

{Number (%) of Patients]
Cefdinir _—
Vanable Amox/Clav - Total
N 811)81 NB=ul)83 N=178 N =542
Sex
Male 99 547 106 57.9 99 556 304 56.1
Female 82 453 77 421 79 444 238 439
Race | . ) o
White 108 59.7 1t 607 122 68.5 341 629
Black 19 105 17 93 14 79 50 92
Asian 1 06 5 27 5 28 120 |
Other 53 293 50 27.3 37 208 140 25.8 |
Age, yr
Median 26 24 3.2 2.7
Range <1-13 1-12 1-13 <1-13

_ Distribution '

- < 77 425 B2 448 61 343 220 406
210 <6 67 370 61 333 7 416 202 373
6to<I13 37 204 40 219 43 242 120 22.1

Temperature, °C R ’ '
Median 37.3 373 373 373
Table 8. -Patient Characteristics - Strictly Evaluable Patients
o [Number (%) of Patients]
Cefdinir Amox/Cl Tota]
(‘ Variable Ngl% S . NB=ID66 "ﬁog 66“ N =° 197
Sex
Male 33 (50.8) 42 (63.6) 34 (51.5) 109 (55.3)
Female 32 (49.2) 24 (36.4) 32 (485) 88 (44.7)
Race
 White - 4 (61.7) 45 (68.2) 50 (75.8) 139 (70.6)
Black 7 (10.8) 5 (1.6) 3. (4.5) 15 (7.6
- Other 14 (21.5) 16 (24.2) 13 (19.7) 43 (21.8)
Age, yr
Median 1.4 1.9 23 1.9
Range 0.4-11.0 0.6-11.3 0.5-10.7 0.4-113
Distribution
< 40 (61.5) 33 (50.0) 30 (45.5) 103 (52.3)
2t0<6 17 (262) 24 (36.4) 24 (36.4) 65 (33.0)
6w0<13 8 (123) 9 (13.6) 12 (18.2) 29 (14.7)
Temperature, °C
Median 373 '37.4 : 372 374

Reviewers’ note: It is unfortunate that treatment arms are not balanced better respect to age. However,
nothing can be done to correct this finding post hoc.
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Clinical Signs and Symptoms, Distribution at Enroliment: This data includes patients from Fiddes’ and
Iravani’s sites.

Table 9.  Mean Patient Clinical Scores at Baseline - All, Clinicsily Evaluable,
and Strictly Evaluable Patients (includes Fiddes’ and Iravani’s sites)

‘Patient Population ' “d];"“‘;“d‘“‘rm = Amox/Clav
All Patients 54 - 53 5.1
Clinically Evaluable Patients 54 . 5.2 5.1
Strictly Evaluable Patients 6.3 5.7 . 5.5

Reviewers’ note: The scores are close, but the reviewers have two comments (1) the enrolled subjects are not
particulary symptomhtic or ill; and (2) this distribution is slightly unfavorable for cefdinir, especially the 0D
regimen.

Ear: The ear clinical signs and symptoms used in the sponsor assessment of clinical cure were erythema of
tympanic membrane, loss of light reflex, loss of landmarks, bulging of the tympanic membrane, and
drainage. The other ear clinical signs and symptoms assessed (ie, effusion/fluid, perforation, tympanic
membrane movement) contributed only to the assessment of microbiologic eradication for patients with
baseline tympanocentesis who did not have follow-up cultures. In general, the presence and severity of ear
clinical signs and symptoms at baseline were similar among the 3 treatment groups in all populations studied.

Table 10.  Mean Ear Clinical Scores .at Baseline - All, Clinically Evaluable,
and Strictly Evaluable Patients (includes Fiddes® and Iravani’s site)

Ear/Patient Population Cefdinir Amox/Clav
‘ QD BID

Left Ear
All Patients 5.5 51 5.2
Clinically Evaluable Patients 54 51 53
Strictly Evaluable Patients 59 5.6 53

Right Ear
All Patients 53 54 5.2
Clinically Evaluable Patients 53 - 53 52
Strictly Evaluable Patients 5.5 59 6.0

Reviewers’ note: This distribution is fairly evenly distributed by treatment arms. Once again, this population
does not appear to be particularly ill.
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Duration of therapy:

Table 11. Patient Exposure to Study Medication - All Patients,
including those from Fiddes' and Iravani’s sites ~

Cefdinir

Days on B Amox/Clav
Study Meticatio Nglz)so - s N =287

1 b 1 1

2 2 2 3

3 2 0 1

4 1 3 2

5 6 0 4

6 2 0 0

7 0 1 1

8 1 2 3

= 9 3 8 3

10 212 . 166 - 88

11 30 91 160

12 5 5 6

13 2 1 5

14 1 1 0

15 0 0 3

16 0 0 . 1

{ ’ Median 10 10 11
S Unknown 8 4

In this table, days on study medication were determined from the dates of first
and last dose recorded on the Medication Record (Case Report Form 13)_.

Reviewers’ note: This distribution is as expected.

Table 12. Patient Disposition - All Patients, includes patients from Fiddes’ and Iravani’s sxtes

[Number-(%)-of Patients}—— .
-Cefdinir
Patient Disposition Amox/Clav Total
. QD BID
Randomized to Treatment 280 285 287 852

Discontinued Treatment

Lack of Compliance With the Protocol 8 (290 7 (25 11 (38) 26 (3.1)
Adverse Event 8 (29) 6 (1) 7 (24 21 (25)
Other/Administrative 6 (21) 7 25 6 (1) 19 (2.2
Failure at End of Therapy 8 290 5 (1.8) 6 (21) 19 (2.2)
Completed Treatment ‘ 250 (89.3) 260 (91.2) 257 (89.5) 767 (90.0)

Reviewers’ note: Only a small number of patients discontinued treatment, even if one created a worst case

scenario with those enrolled by Fiddes and Iravani. Thus, the therapies were well tolerated in all treatment
arms.

14
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Results
Exclusions: See table below. Patients who were excluded from the clinically evaluable analyses were
automatically also excluded from the strictly evaluable analyses. -~

Table 13.  Reasons Patients Were Excluded From Clinically Evaluable and Strictly Evaluable
Analyses at TOC, including those enrolied by Fiddes and Iravani

(Number of Patients)
- Cefdinir-
Amox/Clav
. QD - BID
Reasons Patients Were Excluded From Clinically Evaluable
Analyses* : : : :
Clinical Assessment of Signs and Symptoms Missed » 10 4 7
Clinical Assessment of Signs and Symptoms Out of Time Range® 23 27 33
Concurrent Antibacterial® 2 1 1
Medication Not As Prescribed® 19 9 16
Prior Antibacterial 1 2 1
Resistant Baseline Pathogen(s) 8 6 9
Total Not Clinically Evaluable 44 42 54
Additional Reasons Patients Were Excluded From Strictly

Evaluable Analyses*

Culture Out of Time Range® : 1 1 0
No Baseline Susceptibility Tests : 0 1 4
No Proven Baseline Pathogen 74 65 64
Optional Microbiology Test Not Done - 108 111 111
Total Not Strictly Evaluable 199 200 206

Patients who had multiple reasons for being excluded from efficacy analyses were counted for each
reason that applied.

Patients who had assessments done early, took a concurrent antibacterial, or had insufficient
treatment duration because they were early failures were not removed from the clinically evaluable
or strictly evaluable analyses for these reasons but were carried forward as failures. Also, patients

who had a culture’done early because they were early failures were carried forward as failures in the
strictly evaluable analyses.

Patients who were disqualified from the clinically qualified analyses at long term follow-up were
automatically also disqualified from the strictly qualified analyses at long term follow-up. .

15
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Table 14.  Reasons Patients Were Disqualified From the Clinically Qualified and Strictly
Qualified Analyses at LTFU, includes patients enrolled by Fiddes and Iravani

(Number of Patients)
Cefdinir
_ QD Amox/Clav

Reasons Clinically Evaluable Patients Were Disqualified From

Clinically Qualified Analyses® _

Clinical Assessment of Signs and Symptoms Missed 82 66

Clinical Assessment of Signs and Symptoms Out of Time Range® 6 6

Concurrent Antibacterial® 2 1

Total Not Clinically Qualified 89 73
Reasons Strictly Evaluable Patients Were Disqualified From

Strictly Qualified Analyses*

Clinical Assessment of Signs and Symptoms Missed 33 32

Clinical Assessment of Signs and Symptoms Out of Time Range® 2 1

Concurrent Antibacterial® 1 1

Culture Out of Time Range® 0 0

Total Not Strictly Qualified 36 34

; Patients who had multiple reasons for being disqualified were counted for each reason that applied.

Patients who had assessments done early, took a concurrent antibacterial, or had insufficient treatment
duration because they were early recurrences were not removed from the clinically qualified or strictly

qualified analyses for these reasons. Also, patients who had a culture done early because they were

carly recurrences were not removed from the strictly qualified analyses for this reason.

Reviewers’ note: The reviewers agree that the exclusions tallied in the tables above are reasonable. In
addition, carrying forward failures as described in footnotes a and b was appropriate. The reasons for

nonevaluability are plausible and distribution fairly even. It is very unfortunate that the microbiology was

not better — many cases were lost.

The table below shows the number of patients with data included in the clinically evaluable, clinically

qualified, strictly evaluable, strictly qualified, MITT, and ITT populations.

Table 15. Patients With Data Included in Efficacy Surnmaries excluding those enrolled by

Fiddes and Iravani
{Number (%) of Patients*]

Patient Population

BID

Amox/Clav

Clinically Evaluable
Clinically Qualified
Strictly Evaluable
Strictly Qualified

Modified Intent-to-Treat (MITT)

Intent-to-Treat (ITT)

(82.8)
(56.1)
(29.9)
16.7)
(39.4)
(100.0)

(80.2)
(56.3)
(29.7)
(17.1)
(37.4)
(100.0)

Percentages are based on the number of patients randomized to treatment.

Reviewers’ note: Note that the clinically evaluable population falls short of the 190 clinically evaluable
patients per treatment arm required by sample size calculation. Thus, the primary clinical outcome has a

power less that 80%.
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Clinically Evaluable and Clinically Qualified Analyses

TOC Visit (11-16 Days Posttherapy) ~
Clinical Cure by Patient '

Table 16.  Clinical Cure Rate by Patient at TOC Clinically Evaluable Patients
. Investigator/Sponsor Determination

Cefdinir Amox/Clav
Clinically Evaluable Patients : QD BID /N %
/N % N %
AL 128/181 70.7 127/183 694 129/178  72.5
With Baseline Tympanocentesis 69/102  67.6 64/101 63.4 69/100 69.0
No Baseline Tympanocentesis 59/79 74.7 63/82 76.8 60/78 69.0

/N = Number of patients with combined determination of cure/total number of patients.

95% confidence intervals about the difference in proportion
All
cefdinir QD versus amox/clav (-11.64, 8.13)
cefdinir BID versus amox/clav  (-12.99, 6.84)
cefdinir QD versus cefdinir BID (-8.64, 11.28)
With baseline tympanocentesis
cefdinir QD versus amox/clav  (-15.17, 12.47)
cefdinir BID versus amox/clav  (-9.77, 18.33)
cefdinir QD versus cefdinir BID (-9.77, 18.33)
The clinical cure rates shown above are based on the combined investigator/sponsor assessments (see this
review page 7 for diécus_sion).

Reviewers’ note: The cures rates are disappointing, but very close by treatment arm. Consequently, the 95%
confidence intervals superficially meet the £15% fixed criteria for a maximum cure rate of 70%. However,
the sample size estimate was based on having 190 clinically evaluable patients per arm. The study appears
to demonstrate equivalence, but is really underpowered. This is a great deficiency in a primary endpoint.

Tympanometry Results: The presence of middle ear effusion, determined by tympanometry, was used as
an ancillary measure of clinical efficacy. The investigator'’s tympanometric assessment of the left or right ear
was considered Satisfactory by the Sponsor if the specified ear was reported as Abnormal at baseline and
Normal by TOC. The investigator's tympanometric assessment of the patient (ie, both ears) was considered
Satisfactory by the Sponsor if both ears were reported as Normal at TOC, ‘
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Table. 17  Satisfactory Tympanometry Ass&ssménts at TOC Clinically Evaluable
Patients excluding Fiddes and Iravani

Left Ear Right Ear ==.  Patient
o/N* % wN* % n/N° %
Cefdinir QD 61/129 473 43/119 36.1 60/167 35.9
Cefdinir BID 51/128 39.8 50/131 382 57/167 341
Amox/Clav 47/135 348 41/129 318 58/167 347

* /N = Number of patients with normal tympanometry-assessment of specified ear at TOC/total
number of patients with abnormal tympanometry assessment of specified ear at baseline.

/N = Number of patients with normal tympanometry assessment of both ears at TOC/total
number of patients who had tympanometry at TOC.

Reviewers’ note: This is not a primary outcome measure. However, the tympanometry assessments by

patient are very close.

LTFU Visit (27-42 Days Posttherapy)
Clinical Cure by Patient: Clinically evaluable patients who continued to satisfy necessary protocol
requirements between the TOC and LTFU visits were considered clinically qualified at LTFU.

Table 18.  Clinical Cure Rate by Patient at LTFU - Clinically Qualified Patients Who
Were Classified as Cures at TOC excluding Fiddes and Iravani

Cefdinir Amox/Clav
QD BID
/N %
N % N % °
Cure Rate 103/117  88.0 104/124 839 101/125 808

/N = Number of patients with combined determination of continued cure at LTFU (ie, no
clinical recurrence)/total number of patients.

The clinical cure rates shown in above are based on the combined investigator/Sponsor assessments (see page
. .
95% confidence intervals about the difference in proportion

cefdinir QD versus amox/clav (-2.66, 17.13)

cefdinir BID versus amox/clav (-7.20, 13.34)

cefdinir QD versus cefdinir BID  (-5.41, 13.74)

Reviewers’ note: This is not a primary outcome measure, and there are many patients lost to
Jollow-up that could skew the endpoint. Nonetheless, the outcome measures are close and
suggest that cefdinir is not worse than amoxicillin/clavulanate in the treatment of AOM.

Tympanometry Results: In general, results from ear and patient tympanometry assessments in clinically
evaluable patients were similar among the 3 treatment groups at the LTFU visit.
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Table 19.  Satisfactory Tympanometry Assessments at LTFU - Clinically Evaluable
Patients excluding Fiddes and Iravani

Left Ear Right Ear " Patient
/N* % /N % /N® %
Cefdinir QD 50/88 56.8 33/76 434 57/114 50.0
Cefdinir BID 49/87 56.3 5491 . 593 65/118 55.1
Amox/Clav 53/99 - 535 46/90 51.1 68/124 54.8

* /N = Number of patients with normal tympanometry‘assessment of specified ear at LTFUtotal
number of patients with abnormal tympanometry assessment of specified ear at baseline.

/N = Number of patients with normal tympanometry assessment of both ears at LTFU/total
number of patients who had tympanometry at LTFU.

Reviewers’ note: This is not a pnmary outcome measure. Nonetheless, by patient the rates are again quite
- close.

Strictly Evaluable and Strictly Qualified Analyses -

TOC Visit (11-16 Days Posttherapy)
Clinical Cure by Patient
Table 20.  Clinical Cure Rate by Patient (According to Baseline Pathogen) at TOC - Strictly
Evaluable Patients excluding Fiddes and Iravani
l‘ _ Cefdinir

. Amox/Clav
Baseline Pathogen QD BID
/N % /N % - /N %
Staphylococcus aureus 1/1  100.0 0/0 0 0/0 0
Streptococcus pneumoniae 13/19 68.4 11721 524 17727  63.0
Streptococcus pyogenes 6/6 100.0 273 66.7 273 66.7
Haemophilus influenzae 11/16 68.8 17/22 - 773 14/18 778
Moraxella catarrhalis -~ - 3/5 60.0 6/7 85.7 - 3/6 50.0
Multiple
Streptococcus pneumoniae : 6/8 75.0 273 66.7 6/7 85.7
Haemophilus influenzae 7710 70.0 5/10 50.0 5/6 833
Moraxella catarrhalis 2/6 333 0/0 0 173 333

/N = Number of patients with combined determination of cure/total number of patients.

The clinical cure rates shown above are based on the combined investigator/Sponsor assessments (see page
7).
Reviewers’ note: The cure rates are disappointing overall, but the cure rates are comparable across
treatment arms. Amoxicillin/clavulanate did not outperform the two cefdinir arms. Because the only
organisms that can be evaluated for labeling based on these numbers are S.pneumoniae, H_influenzae and
M. catarrhalis, these were the only organisms evaluated for cure with multiple pathogens. It appears that the
cefdinir regimens are therapeutically comparable to amoxicillin/clavulanate against S. pneumoniae, H.

= influenzae and M. catarrhalis. Nonetheless, the reviewers are disappointed because the rates are low

: overall-- quite dismal, but similar rates have been seen in other submissions.
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Microbiologic Eradication by Pathogen: i

Table 21.  Microbiologic Eradication Rate by Baseline Pathogen at TOC - Pathogens From
Stnctly Evaluable Patients, excluding Fiddes and Iravani

- Cefdinir
= o Amox/Clav
Baseline Pathogen QD BID

. N % - /N % n/N %

Staphylococcus aureus 23 66.7 111 100.0 013 -
Streptococcus pneumoniae 22/30 733 13/29 4438 28/38 73.7
Streptococcus pyogenes 17 100.0 2/4 50.0 2/5 40.0
Haemophilus influenzae 22132 68.8 25/39 64.1 20/25 80.0

Haemophilus parainfluenzae 0/0 - n 100.0 0/0 -
Moraxella catarrhalis 6/12 50.0 6/7 8.7 . 5/10 50.0
Total 59/84 70.2 48/81 59.3 55/81 67.9

/N = Number of pathogens eradicated or presumed eradicated/total number of pathogens.
Reviewers’ note: The numbers are too small to detect statistical significance, but eradications rates are

similar overall. What the reviewers find peculiar and are entirely unable to explain is why cefdinir BID

appears to lag here with respect to Streptococcus pneumoniae. This makes entirely no sense given other
clinical, biopharmaceutical and microbiologic data submitted in this application.

In general, the microbiologic eradication rates by pathogen achieved by cefdinir QD, cefdinir BID, and

amox/clav were not decreased by the presence of p-lactamase for Haemophilus influenzae and Moraxella
catarrhalis. ‘

Table 22 . Microbiologic Eradication Rate by B-lactamase + H. influenzae & M.
catarrhalis at TOC —Pathogens From Strictly Evaluable Patients,

excluding Fiddes & Iravani
) Cefdinir |
Baseline’Pathogcn QD BID Amox/Clav
/N % /N % /N %
 H. influenzae, BL+ VIS4 S3-T1% M-S B2-93% ';gz;z' 78-91%
M. catarrhalis, PL+ 5w 50-55% &7 86% 495 44-56%

BL = -Lactamase.

= Number of pathogens eradicated or presumed eradicated/total number of
pathogens.

Reviewers’ note: The Sponsor did not provide a breakup of the beta-lactamase status of the isolates once
the Fiddes and Iravani sites were excluded. The above table presents the best and worst case scenario.
Although numbers were lost, percentages were little changed. For Haemophilus influenzae, the original %
eradication rate was 39%, 88%, and 85% for cefdinir OD, cefdinir BID and amoxicillin/clavulanate,
respectively. For Moraxella catarrhalis, the original % eradication rate was 47%, 88%, and 60% for
cefdinir OD, cefdinir BID and amoxicillin/clavulanate, respectively. Large numbers of organisms were not
lost. Although not the most compelling data, when considered with the entire application, the evidence
supports efficacy against beta-lactamase producing strains in this application.
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Microbiologic Eradication by Patient: This analysis will not be undertaken because the results are virtually
{ the same as clinical cure rate at TOC by pathogen.

Intent-to-Treat Analyses
Test-of-Cure Visit (11-16 Days Posttherapy):

Table 23. Clinical and Microbiologic Efficacy Re;sults at TOC - All Patients

Clinical Cure Rate Microbiologic Eradication
by Patient Rate by Pathogen
/N % /N° %
Cefdinir QD 183/280 65.4 83/126 65.9
Cefdinir BID 199/285 69.8 83/129 643
Amox/Clav 205/287 71.4 92/138 66.7
_ * n/N = Number of patients with combined determination of cure/total
- number of patients.
® 1/N = Number of pathogens eradicated or presumed eradicated/total
number of pathogens.

95% confidence intervals about the difference in proportion
Clinical cure rate by patient
cefdinir QD versus amox/clav  (-14.06, 1.92)
cefdinir BID versus amox/clav  (-9.42, 6.21)
cefdinir QD versus cefdinir BID  (-12.18, 3.24) ,
. Reviewers note: Although underpowered, this analysis suggests therapeutic equivalence because the
\ outcome measures are fairly close.

Long-Term Follow-Up Visit (27-42 Days Posttherapy):
Table 24. Clinical and Microbiologic Efficacy Results atLTFU - All

Patients
Clinical Cure Rate Microbiologic Eradication
by Patient Rate by Pathogen
/N* % n/N® %
Cefdinir QD . 146/280 52.1 55/126 43.7
Cefdinir BID  167/285 58.6 73/129 56.6
Amox/Clav 161/287 56.1 63/138 . 45.7

/N = Number of patients with combined determination of cure at LTFU

(ie, no clinical recurrence)/total number of patients.

/N = Number of pathogens eradicated or presumed eradicated/total

number of pathogens.

Reviewers’ note: Although the cure rates are fairly close, the efficacy is low. Itis impossible to draw
convincing conclusions from such analysis.

b

Safety

All and Associated Adverse Events: Adverse events that occurred during this study primarily affected the

digestive system and diarrhea was the most frequently reported adverse event and associated adverse event in
- all treatment groups.
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

Clostridium difficile-Associated Diarrhea: Fourteen patients (3 in the cefdinir QD group, 4 in the cefdinir
BID group, and 7 in the amox/clav group) discontinued treatment due to diarrhea; Fof these patients in the
cefdinir BID group and 5 in the amox/clav group had other adverse events (eg, vomiting, rash) that also
contributed to treatment being discontinued.

In November 1992, the Sponsor requested that all patients discontinuing treatment due to diarrhea be tested
for Clostridium difficile toxin. Of the 9 patients who had diarrhea and discontinued treatment after that date
none were tested. Seven of these patients (3 treated with cefdinir QD, 1 with cefdinir BID, and 3 with
amox/clav) recovered from the diarrhea by study completion. For 1 patient treated with cefdinir BID

(Patient 208, Center 983-10-10) and 1 treated with amox/clav (Patient 45, Center 983-10-3) the outcome was
reported as unknown.

One patient who had diarrhea during treatment, but did not discontinue medication, was tested for
Clostridium difficile toxin. Patient 225 (983-10-5), a 15-month-old girl who completed a 10-day course of
cefdinir QD, had moderate diarrhea on Day 5, mild vomiting on Day 6, mild diaper rash on Day 8, and mild
elevated liver function tests on Day 10. The vomiting and diarrhea were thought to be due to concomitant
viral gastroenteritis. A fecal sample collected on Day 12 was negative for Clostridium difficile toxin. The
diarrhea ended on Day 13, the vomiting on Day 10, and the elevated liver function values on Day 48. The
diaper rash was continuing at the end of the study. The diarrhea was considered probably, the vomiting
unlikely, and the diaper rash and clevated liver function tests possibly related to treatment.

Reviewers’ note: It is unfortunate more patients were not tested for C. difficile-associated diarrhea.

However, adverse event rates appear to be fairly evenly distributed by treatment arm and thus the diarrhea
profile of cefdinir in pediatric patients is similar to that of amox/clav.

Clinical Laboratory Measurements: In all 3 treatment groups, thc most frequent markedly abnormal
laboratory changes were increases in lymphocytes and lactate dehydrogenase (LDH) levels and decreases in
bicarbonate levels. The increases in lymphocytes were most likely due to development of other infectious

processes and the decreases in bicarbonate were most likely due to crying and cxpected to be transient. The
increases in LDH are unexplained.
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

Table 28. Summary of Markedly Abnormal Laboratory Values More Abnormal at the First

Posttherapy Visit Than at Baseline* =
excluding Fiddes and Iravani
[Number (%) of Patients]
) Direction Cefdinix Amox/Clav
Parameter of Change Q - BID N=222
‘ N=218 N =221
Hematology
Hemoglobin Decrease 2 (09) 1 (0.4)
Hematocrit ' Decrease 2 (0.9
Erythrocytes Decrease 1 (0.5)
White Blood Cells Increase 1 (04)
; Decrease 1 (0.5) 3 (14 2 (0.9
Lymphocytes Increase s (23) 6 (27 6 (2.7
Eosinophils - Increase 2 (09 2 (0.9
Platelets Increase 3 (14 3 (14 1 (0.5)
Decrease 1 (0.5)
Polymorphonuciear leukocytes Increase 2 (09
Decrease 4 (1.8) 8 (3.6) 5 (3)
Blood Chemistry ’ ' ‘
Alkaline Phosphatase Increase 3 (1.4 2 (09) 2 (09
Aspartate Aminotransferase Increase 2 (09
Alanine Aminotransferase Increase 2 (09
Potassium » Increase 1 (0.5 1 (0.4)
Calcium Decrease 2 (0.9 4 (1.8) I (0.5
Phosphorus Increase 3 (14) 4 (1.8) 5 (23)
. Decrease 2 (0.9 1 (0.5)
Bicarbonate : Decrease 4 (1.8) 6 (.7 3 (14
Lactate Dehydrogenase Increase 8 (29 18 (6.6) 14 (4.9)
Urinalysis
Protein Increase 1. (0.5)
Urine pH ' Increase 4 (1.8) 3 (149 1 (0.5)
Red Blood Celis Increase 1 (04
Any Parameter® 36 (16.5) 40 (18.1) 27  (12.2)

The first posttherapy visit was typically the STFU visit.

Total number of patients in a treatment group experiencing a markedly abnormal laboratory value
(more abnormal than at baseline) regardless of the laboratory parameter.

Reviewers’ note: These laboratory abnormalities appear to be evenly distributed by treatment arm. The
numbers are small, but the reviewers find nothing worrisome. Laboratory abnormalities will be reviewed in

the integrated safety analysis of the suspension formation. This review will have the benefit of greater
numbers.

b
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

Conclusions: This application suffers (1) from losing a significant amount of data™due to unreliable
investigators and (2) low eradications rates. However, the data is not significantly worse than that found in
other successful applications. It is impossible to explain the performance of cefdinir BID against
Streptococcus pneumoniae given the performance of cefdinir QD and the similar clinical cures rates of the

treatment arms. It follows that if cefdinir QD is approved, cefdinir BID must be approved. See the following
chart: : .

Table 29. Microbiologic Eradication Rates by Pathogen Achieved by Cefdinir, Amox/Clav,
Cefprozil, and Loracarbef Against the Most Common Pathogens in AOME~data from
this NDA and other NDA reviewed by FDA.

Baseline Pathogen Sefdimi Amox/Clav*  Cefprozil®  Loracarbef®
QD BID
Streptococcus pneumoniae 3% 45% 74% 83% 68%
Haemophilus influenzae 69% 64% 80% 50% 65%
Moraxella catarrhalis 50% 86% 50% 60% 71%

Data from this study, strictly evaluable patients at TOC
®  Data from Medical Officers' Reviews

A strong comparator arm that is widely recommended for the treatment of AOM was utilized in this study.
Equivalence was supported by multiple analyses, but cannot be irrefutably proved because of deficiencies in
statistical power. It is very unfortunate that the second study submitted in support of this application has no

microbiologic data. However, it is a strong clinical study with design nearly identical to this one and could
pivotally swing evidence in favor of efficacy.

In AOM, DAIDP has not required trials to be powered at tilc level of staﬁstiéél significance by pathogen.
This would be a large burden that would clearly provide much more wx;;péumg data. There is enough
microbiologic data in this application to support activity against the three major pathogcns of AOM. Only
one microbiologic study is required, and no absolute eradication rates are preset. The data submitted in this
application meets that found in other successful submissions. In addition, the critical numbers of three
pathogens recommended is also met. Thus, although the reviewer found much of the submission
disappointing, it appears to meet at least minimal requirements to support the application.

Finally, this study provides no concerns with respect to safety-that have not becn seen before with other

cephalmmwaﬁmﬂmmmmmmm
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

Indication: Acute Otitis Media (AOM)

Title and Study Number: Investigator-blinded, randomized, comparative, multicenter study of cefdinir
versus amoxicillin/clavulanate in the treatment of AOM with effusion in pediatric patients (Protocol 983-11)

Reviewers’ note:-This-study-is-aimost identicai-to protocot 98310 but for two features: (1) the study is
designed to be clinical only, with microbiologic evaluation performed at the investigator s discretion; and
(2) protocol 983-10 was a domestic study whereas protocol 983-11 only utilized study sites in Europe, South
Africa and Australia.

Objective, Study Design: Same as Study 983-10, but this is a study designed only for clinical evaluation.
Therefore, no tympanocentesis was undertaken unless the investigator deemed it necessary. In addition,
clinical laboratory tests were not performed on posttherapy visit 4 to 6 weeks after end of therapy.

Methodology: The design is identical to protocol 983-11.

Patients and Inclusion/Exclusion Criteria: The inclusion criteria are the same as protocol 983-10 with the
following changes:

. Pneumotoscopy could be substituted for tympanometry to document middle ear effusion, but
tympanometry was preferred.

. The is no requirement for a negative pregnancy test in postmenarchal girls.

Reviewers’ note: As mentioned in the medical officer’s note in the review of 983-10. he inclusion criteria are
not particularly stringent and are really minimal clinical findings for a diagnosis of AOM.

The exclusion criteria were identical to those for protocol 983-10 with the following addition:
. Significant history or clinical evidence of significant cardiovascular, renal hepatic, hematological,
gastrointestinal, neurological (inciuding seizures), psychiatric, or other chronic disease;

Reviewers’ note: This is certainly a reasonable addition 1o the exclusion criteria..

Permissible reasons for patient withdrawal were the same as allowed in protocol 983-10.

Evaluability Criteria: Three populations were analyzed: (1) clinically evaluable, (2)an intent-to-treat
(ITT), and (3) all patients who received study medication.

Reviewers’ note: The difference between protocol 983-10 and this protocol is that this is not designed to be a

microbiologically evaluable study. Therefore, there are no patient populations evaluable for microbiologic
outcomes. . ’

The clinically evaluable patients differed from those in protocol 983-10 by the followi.ng reasons:

. Patients in 983-10 were required to have a susceptible baseline pathogen. Because this protocol had no
microbiologic requirement, it could not be an issue.

This protocol specified that the clinical evaluations had to be performed within the range of days
specified in the protocol.

A population of clinically qualified patients was examined at LTFU. The were clinically evaluable patients
who did not have any additional protocol violations between TOC and LTFU (same as protocol 983-10

The ITT population was all those randomized to treatment at both TOC and LTFU (same as protocol 983-
10). -

Endpoints: Assessment of clinical response at the TOC visit, 11 to 16 days posttherapy, was used to evaluate
clinical efficacy. The primary measure of efficacy used in this study was clinical cure rate. The presence or

absence of middle ear effusion determined by tympanometry (preferable) or pneumotoscopy at the TOC visit
was an ancillary measure of clinical efficacy.
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

Patient clinical signs and symptoms and scoring system used in determining clinical response were the same
as those used in protoco! 983-10.

The otoscopic examination of each ear and the scoring system was assessed in the same manner as those in

983-10. However, this study allowed pneumotoscopy in addition to tympanometry (preferred) to confirm the
presence or absence of middle ear effusion.

The calculated total patient and ear scores were used in determining the Sponsor assessment of clinical

response. The investigator’s global impression of clinical response was based on professional opinion after
the evaluation done above.

Sponsor's Assessment of Clinical Response at TOC:
Same as that used in protocol 983-10.

Sponsor's Assessment of Clinical Response at LTFU:
Same as that used in protocol 983-10.

Investigator's Assessment of Clinical Response at TOC:
Same as that used in protocol 983-10.

Investigator's Assessment of Clinical Response at LTFU:
Same as that used in protocol 983-10.

As in protocol 983-10, a Combined Investigator/Sponsor Clinical Assessment was devised to reassign
investigator assessments of Improvement to either Cure, Failure, or Not Assessable.

Statistical Methods and Sample Size Requirements:—Statistical methods and sample size requirements are
the same as those employed in protocol 983-10. Sample size estimates (190 patients randomized per
treatment arm for a total of 570 clinically evaluable patients) are the same as protocol 983-10.

- -APPEARS THIS WAY
ON ORIGINAL
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The following is the list of investigators.

Table 30. List of Investigators

Number of Patients
Center Investigator(s) .. Randomized  Completed  Clinically
- to Treatment  Treatment Evaluable

1 S. Fradd/R. Martin 18 - 17 19

2 D.Miller 37 35 32

3 D. Moran 40 36 35

5 L. Patchett : 51 51 46

7 M. Adler 96 76 78

9 P. David 40 37 37
.10 L. Christiaen 56 54 53
12 S. Furman 80 78 68
13 F. Ascensi 8 4 2
14 C. Rodrigo 4 4 3
16 M. L. de José 3 2 2
18 A. Berger 50 31 39
19 C. von Sydow 21 17 1
20 A. Joensson 18 14 14
21 P. Rignér 12 10 9
22 P. MacDonald 32 28 28
23 A.M. Fasher/ S. Young 50 45 31
24 M. Fischer 13 13 1
25 R. Haas 19 18 15
26 E. Neumann 64 61 59
31 A. Ottaviani 1 1 0
32 D. Bassetti co 4 4 2
37 D. Dutchman 34 28 27
38 H. Schumacher B | 1 1
Total e 752 665 595

" Reviewers’ note: Protocol 983-10 is a domestic study that only included US study sites. Protocol 983-11,

while almost identical to protocol 983-10, had two major differences: (1) a clinical only (microbiologic

evaluation optional at investigator s discretion); and (2) study centers were located in Europe, South Africa,
and Australia.

Safety: The safety evaluation for this protocol is the same as in protocol 983-10.
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Results
Demographic Information:
Table 33. Patient Characteristics - All Patients  ~
[Number (%) of Patients]
. Cefdinir Amox/Clav Total
Variable =~ QD BD N =251 N=152
) N=247 N=254
Sex
Male 127 (51.4) 128 (50.4). 129 (51.4) 384 (51.1)
Female 120 (48.6) 126 (49.6) 122 (48.6) 368 (489)
Race
White 24 (90.7) 233 (91.7) 222 (88.4) 679 (90.3)
Black 3 (1.2 5 (2.0 1 (04) 9 (1.2)
Asian 12 (4.9) 12 @47 19 (7.6) 43 (5.7
Other 8 (32) 4 (1.6) 9 (3.6)‘ 21 (2.8)
Age, yr
Median 45 45 4.7 : 45
Range 04-129 0.5-13.0 0.5-12.9 0.4-13.0
Distribution
< 47 (19.0) 41 (16.1) 42 167) 130 (17.3)
2t0<6 108 (43.7) 126 (49.6) 119 (47.49) 353 (49.6)
6to <13 92 (37.2) 86 (33.9) 90 - (35.9) 268 (35.6)
Table 34. Patient Characteristics - Clinically Evaluable Patients
[Number (%) of Patients
Cefdinir
Variable N 311395 NB=1-12)03 Aﬁo:/l(;l_’av NT=ot5a;5
Sex -
Male 99  (50.8) 101 (49.8) 103 (52.3) 303 (50.9)
Female 96 -(49.2) 102 (50.2) 94 (47.7) 292 (49.1)
Race - ‘
White 178 (91.3) 186 (91.6) 172 (87.3) 536 (90.1)
Black -3 1.5 3.5 S | (0;5) 7 (12)
Asian 11 (5.6) 10 (4.9) 16 (8.1) 37 (62)
Other - 3 (%) 4 (20 8 (1) 15 (29)
Age, yr _
Median 4.5 47 47 46
Range . 04-129 05-12.7 05-129 04-129
Distribution
<2 34 (174 28 (13.8) 28 (14.2) 920 (15.1)
210 <6 91 (46.7) 108 (53.2) 98 (49.7) 297 (49.9)
6to<l3 70 (35.9) 67 (33.0) 71 (36.0) 208 (35.0)

Reviewers’ note: The differences between the population here and that in protocol 983-10 is that there are
Jfar fewer minorities enrolled here and that the patients tend to be older, with a median age two years older

than that of 983-10. However, treatment arms are Jairly well balanced with respect to demographic

variables evaluated here. \
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Clinical Signs and Symptoms, Distribution at Enrollment:
Table 35.  Mean Patient Clinical Scores at Baseline - All and Clinically

Evaluable Patients )
Cefdinir '
Patient Popuiation e BD Amox/Clav
All Patients 84 8.5 s 8.7
Clinically Evaluable Patients 8.6 8.5 8.7

Reviewers’ note: The scores in protocol 983-10 varied from 5.1 to 5.4. Here the scores are higher,
supporting a more symptomatic population. With the same protocol, differences in populations emerge.
Scores here are fairly well balanced by treatment arm.

Ear:

Table36. Mean Ear Clinical Scores at Baseline - All, Clinically Evaluable,
and Strictly Evaluable Patients (includes Fiddes’ and Iravani’s site)

Ear/Patient Population Cefdinir Amox/Clav
QD BID
Left Ear ’
All Patients 52 5.0 : 5.5
Clinically Evaluable Patients 54 5.0 5.6
Right Ear
All Patients : 52 53 5.0
Clinically Evaluable Patients 5.1 5.4 5.0

Reviewers’ note: This distribution is fairly evenly distributed by treatment arms. Once again, this population
does not appear to be particularly ill. These scores are very similar to those derived in protocol 983-10.

APPEARS THIS WAY
ON ORIGINAL
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Duration of therapy:

Table 37. Patient Exposure to Study Medication - All Patients

Days on o Cefdinir BD Amo_x/Clav
Stud); Medication N =247 N =254 N =251
1 2 1 2
2 1 1 9
3 4 4 5
4 2 5 2
5 1 1 0
6 1 1 0
7 1 0 8
8 3 2 2
9 1 2 3
10 203 130 102
11 15 89 105

bt pend b
wm W N
o - &
— o
O

Median 10 10 10
Unknown 8 11 10

Reviewers’ note: This distribution is as expected.

Table 38. Patient Disposition - All Patients

[Number (%) of Patients]
Patient Disposition Cefdinir x/ Total
atient Disposition - o) B Amox/Clav ota
Randomized to Treatment 247 254 251 752
Discontinued Treatment
Adverse Event 10 (40) 15 (59) 24 (96) 49 (6.5)
Lack of Compliance 3 (1.2) 4 (16) 13 (52) 20 (2.7
Lack of Efficacy (Treatment Failure) 1 (04) 2 (0.8) 2 (0.8) 5 (0.7)
Spontaneous Perforation 1 (04) 0 (0.0 0 (0.0) 1 (0.1)
Other/Administrative Reasons 6 (24 4 (1.6) 2 (0.8) 12 (l.6)
Completed Treatment 226 (91.5) 229 (90.2) 210 (83.7) 665 (88.4)

Reviewers’ note: Only a small number of patients discontinued treatment. Ti hus, the therapies were well
tolerated in all treatment arms.
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Results
Exclusions: See table below. Patients who were excluded from the clinically evaluable analyses were
automatically also excluded from the strictly evaluable analyses. —
Table 39.  Reasons Patients Were Not Clinically Evaluable at TOC or Disqualified at LTFU
(Number of Patients)
ettt pmox/Clav
QD BID
Randomized to Treatment . 247 254 251
Reasons Patients Were Not Clinically Evaluable at TOC Analyses
Clinical Assessment Missed _ 10 11 12
Clinical Assessment Out of Time Range® 13 24 22
Concurrent Antibacterial® 3 5 2
Condition Prevented Assessment 1 2 2
Medication Not As Prescribed® 17 16 29
No Baseline Signs and Symptoms 20 17 17
Prior Antibacterial 2 0 1
Randomization Violation 1 0 0
Total Not Clinically Evaluable 52 51 54
Clinically Evaluable Patients at TOC 195 203 197
Reasons Patients Were Disqualified From LTFU Analyses
Clinical Assessment Missed 22 27 22
Clinical Assessment Out of Time Range -5 9 9
Concurrent Antibacterial 15 16 12
Total Disqualified 31 42 33
Qualified Patients at LTFU 164 161 164

reason that applied. '
b

Patients who had assessments done early, took a concurrent antibacterial, or had insufficient

Patients who had multiple reasons for being excluded from efficacy analyses were counted for each

treatment duration because they were early failures were not removed from the clinically evaluable
or strictly evaluable analyses for these reasons but were carried forward as failures. Also, patients
who had a culture done early because they were early failures were carried forward as failures in the

strictly evaluable analyses.

Reviewers’ note: The reviewers agree that the exclusions tallied in the tables above are reasonable. In
addition, carrying forward failures as described in footnote b is appropriate. The reasons for

nonevaluability are plausible and distribution fairly even.

The table below shows the number of patients with data included in the clinically evaluable, clinically

qualified, and ITT populations.
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Table 40. Patients With Data Included in Efficacy Summaries

{Number (%) of Patients*]
. . Cefdinir
Patient Population QD BD Amox/Clav
Clinically Evaluable 195 (78.9) 203 - (79.9) 197 (78.5)
Clinically Qualified 164 (84.1) 161 (79.3) 164 (83.2)
Intent-to-Treat (ITT) 247 (100.0) 254 (100.0) 251 (100.0)

* Percentages are based on the number of patients randomized to treatment.

Reviewers’ note: Fortunately, this study is not underpowered. There are at least 190 clinically evaluable

patients in each treatment arm yielding a power of 80%

Clinically Evaluable and Clinically Qualified Analyses

TOC Visit (11-16 Days Posttherapy)
Clinical Cure by Patient

Table 41.  Clinical Cure Rate by Patient at TOC, Clinically Evaluable Patients

Cefdinir Amox/Clav
Clinically Evaluable Patients QD BID N %
n/N % N %
Investigator determination 171/195 87.7 173/203  85.2 171/197 86.8
Combined Sponsor/Investigator
determination 166/195 85.1 169/203  83.2 155/197  78.7

o/N = Number of patients with combined determination of cure/total number of patients.
95% confidence intervals about the difference in proportion

Investigator determination
cefdinir QD versus amox/clav  (-6.22, 8.00)
cefdinir BID versus amox/clav  (-8.88, 5.71)
cefdinir QD versus cefdinir BID (-4.75, 9.69)
Combined Sponsor/Investigator determination
cefdinir QD versus amox/clav (-1.66, 14.55)
cefdinir BID versus amox/clav  (-3.62, 12.76)
cefdinir QD versus cefdinir BID  (-5.79, 9.04)

Reviewers’ note:  Both analyses demonstrate therapeutic equivalence with acceptable cure rates..
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B LTFU Visit (27-42 Days Posttherapy)

( Clinical Cure by Patient
Table 42.  Clinical Cure Rate by Patient at LTFU, Clinically Evaluable Patients
Cefdinir Amox/Clav
Clinically Evaluable Patients QD BID /N %
o/N % - o/N %

Investigator determination 149/164 90.8 . 148/161 91.9 140/164 85.4
Combined Sponsor/Investigator

determination 153/164 93.3 145/161 90.0 143/164 87.2

/N = Number of patients with combined determination of cure/total number of patients.

95% confidence intervals about the difference i proportion
Investigator determination
= cefdinir QD versus amox/clav (-2.10, 13.08)

cefdinir BID versus amox/clay (-0.91, 14.03)
cefdinir QD versus cefdinir BID (-7.78, 5.64)

Combined Sponsor/Investigator determination
cefdinir QD versus amox/clay (-0.90, 13.10)
cefdinir BID versus amox/clav (-4.64, 10.38)
cefdinir QD versus cefdinir BID (-7.78, 5.64)

Reviewers’ note: This is not a primary outcome measure, but once again both analyses demonstrate at least

( ‘ therapeutic equivalence of cefdinir to itself and amoxicillin/clavulanate.
ITT Analysis
Table 43.  Clinical Cure Rate by Patient at TOC
- Cefdinir Amox/Clav
QD BID
/N % /N % N %
All patients enrolled, TOC 2117247 854 212/254 835 204/251 81.3
All patients enrolled, LTFU 183247 74.1 190/254 74.8 171/251 68.1
/N = Number of patients with combined determination of cure/total number of patients.
95% confidence intervals about the difference in proportion, ITT analysis at TOC
cefdinir QD versus amox/clay (-2.78, 11.08)
cefdinir BID versus amox/clav (-4.85,9.23)
cefdinir QD versus cefdinir BID (-4.78, 8.70)
95% confidence intervals about the difference in proportion, ITT analysis at LTFU
cefdinir QD versus amox/clav (-2.38,14.31)
cefdinir BID versus amox/clav (-1.58, 14.93)
cefdinir QD versus cefdinir BID (-8.75,7.32)

el Reviewers’ note: This analysis supports the therapeutic equivalence of cefdinir to itselfand to0.
amoxicillin/clavulanate.
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NDA 50-739: Clinical & Statistical Review, Omnicef®(cefdinir axetil) for the treatment of acute otitis media

- Table 47 . Summary of Treatment Discontinuations and Study Withdrawals Due to Adverse Events - All
( Patients
- ‘ Cefdinir ~
BODY SYSTEM/ D BD Amo—x/CIav
Adverse Event -  N=246  N=25] N=248
BODY AS A WHOLE 0 2 1
- Abdominal Pain 0 1 0
Flu Syndrome 0 1 0
Overdose 0 0 1
CARDIOVASCUL